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(vii) TUS-F : 97 G&IT 33 T 35 7% e1-I19 FHR & Gra-9id 371 & Jo7 8 |
(viii) ¥¥7-97 5 GO 9%y 787 132 7 8 | Fefy, @ve-@ @ 2 yel 4, @ue-7 3 2 el
T, GUs-g 3 2 ¥¥) 4 79T @US-F & 2 Fo) 7 AR 9T &1 FIGe 1637 T & /

(ix)  FePpoik BT FTTAATE |

e —F
1. T et ° O foran reiet g ol dNeh I8 (+) g1 T8 atg | 3ifeha foham
28°? 1
(a) CH,C*HBrCH, (b) CH,C*HCICH,Br

(¢ HOCH,C*H(OH)CH,OH (d CH,C*Br,CH,

2. T=afaRad temraiant | 9 forgent 3Tfadishtor T&1 BT 2 1
(a) SITA (b) HH-2-3A
© 2-ARIARI-2-37Td (d) 3-ARR-2-37Td
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General Instructions :

Read the following instructions very carefully and follow them :

(i) This question paper contains 35 questions. All questions are

compulsory.

(it) Question paper is divided into FIVE sections — Section A, B, C, D

and E.

(iti) In section — A : Question Numbers 1 to 18 are Multiple Choice (MCQ) type

Questions carrying 1 mark each.

(iv) In section — B : Question Numbers 19 to 25 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In section — C : Question Numbers 26 to 30 are Short Answer (SA) type

questions carrying 3 marks each.

(vi) In section — D : Question Numbers 31 and 32 are case based questions

carrying 4 marks each.

(vii) In section — E : Question Numbers 33 to 35 are Long Answer (LA) type

questions carrying 5 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in

2 questions in Section — B, 2 questions in Section — C, 2 questions in

Section — D and 2 questions in Section — E.

(ix) Use of calculators is NOT allowed.

SECTION - A

1.  Which of the following molecules has a chiral centre correctly labelled

with an asterisk (*) ?
(a) CH4;C*HBrCH, (b) CH,C*HCICH,Br
(0 HOCH,C*H(OH)CH,OH (d) CH4;C*Br,CH,

2. Which of the following alcohols will not undergo oxidation ?
(a) Butanol (b) Butan-2-ol
(¢) 2-Methylbutan-2-ol (d) 3-Methylbutan-2-ol
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3. o= 3l srfwfsranati gro frefua @1 31 O o6 See T Jieda 9 ST TR
SnZ* +2e” > Sn E°=-0.14V
Fe3+(aq) +e > Fe2+(aq) E°=+4+0.77V
3G AT TA o TR H D T AT & 7 ?
(a) Fe2* 3Taefiehd BT & 3T & I Aeed —0.91 VR |
(b) Sn 3TEfRd BT & 3T Tt Y Freedr 0.91 V7 |
(c) Fe2* 3Taefiehd BT 8 3T I I Aeedl 0.91 VR |
(d) Sn 3TEfRd BT & 3T Tt Y Freedr 0.63 V7 |

(aq)

4. T8IV de =R 314 rfafsrad fe el TE 2 .
I 2CF - Cl,+ 2
II. 40H™ - O, + 2H,0 + 2e~

III. Nat+e — Na
IV. 2H*+2e — H,

T 4w @ rfufrad sga 1 gured § 9 91y dEu-Ja (SgA) 6
I - 3ATEeH foha ST 8 2

(a) 13MIII (b) I3MWIV

() II3MWIII @ II3ARIV

5.  HHUUT YT o i T Y Frg ICIEh hi WITd AR B AT AT & ?
(a) I TeHh (b) I I T
() Tasmg =t fomior (d) IREAHT ST eRtoT TaETd

6. STShIAC ST <hl G TASheteh ™ TLaI3T |
(a) 4 Cr— O & 6 oI =TS 8 |
(b) 6 Cr— O TS 6 oI =TS 8 |
() @t Cr— O a6 qool TS 2 |
(d) @t Cr— O ey g TEI & |
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3. A voltaic cell is made by connecting two half cells represented by half

equations below : 1
Sn2+(aq) +2e" > Sn E°=-0.14V
Fe3+(aq) +e > Fe2+(aq) E°=+0.77V

Which statement is correct about this voltaic cell ?

(a) Fe?"is oxidised and the voltage of the cell is —0.91 V
(b) Snis oxidised and the voltage of the cell is 0.91 V

(c) Fe?"is oxidised and the voltage of the cell is 0.91 V
(d) Snis oxidised and the voltage of the cell is 0.63 V

4.  Four half reactions I to IV are shown below : 1
I. 2CF - Cl, +2e”
II. 40H™ — O, + 2H,0 + 2e~
ITII. Na*+e — Na
IV. 2H"+2e - H,

Which two of these reactions are most likely to occur when concentrated
brine is electrolysed ?

(a) TandIII (b) TandIV
(¢c) IIandIII (d) IIandIV

5.  Which property of transition metals enables them to behave as catalysts ? 1

(a) High melting point (b) High ionisation enthalpy
(¢) Alloy formation (d) Variable oxidation states
6. In the two tetrahedral structures of dichromate ion 1

(a) 4 Cr— O bonds are equivalent in length.
(b) 6 Cr— O bonds are equivalent in length.
(c) All Cr— O bonds are equivalent in length.
(d) All Cr— O bonds are non-equivalent.
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7. FAATI 1AW R FF B 2 AT AR Th foo—H S48 EH ol ared grel
40 torr & | I[E A 3 g B & 9157 qF hAM: 45 torr 3R 30 torr & | W
IESRES

(a) Ueh 3TTcy foetam & |
(b) GHATH forare ST 8 |

(c) RUTTcHe foare esriar 2 |
(d) Tk Iferehdy FaeTeh! fRTEamef 2 |

8. TS I Ul & =g 0 & fore fm § @ 9 v st g TE
B ?
(a) LiAlH, (b) Hy/Ni
(c) Fe 3 HCI (d) Sn IR HC!

9. 3l Foret a Toreram =l AieTerdl gt ot & ST Al 3Heh Hietel I feh (K, )
HH Bl ST

(a) 3 (b) ST
¢ o (d) et
10. H5hId I el - HIEE HgaATdl & :
(a) fcm= (b) SIS
(c) TE{HT (d) ETgHTR
11. =1 8 & fopgept pK, 7 =am 8 7
(a) CH,- COOH () O,N-CH,- COOH
(¢ Cl-CH,—COOH (d) HCOOH

12. T ® 9 9 91 At 3Tl JTdie SRiskH H W ok R o 7
(2) HR e b) A TA
(¢ H,—0,397qd (d) I aA
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10.

11.

12.

1 mole of liquid A and 2 moles of liquid B make a solution having a total

vapour pressure 40 torr. The vapour pressure of pure A and pure B are 45

torr and 30 torr respectively. The above solution
(a) 1s an ideal solution.

(b) shows positive deviation.

(¢) shows negative deviation.

(d) 1is a maximum boiling azeotrope.

Which of the following would not be a good choice for reducing

nitrobenzene to aniline ?
(a) LiAlH, (b) H,/Ni
(¢) Feand HCI (d) Sn and HC!

If molality of a dilute solution is doubled, the value of the molal elevation

constant (Ky) will be

(a) halved (b) doubled
(¢) tripled (d) unchanged

Hydrolysis of sucrose is called
(a) 1inversion (b) hydration

(¢c) esterification (d) saponification

Which one of the following has lowest pK_ value ?
(a) CHy;—-COOH () O,N-CH,-COOH
(¢ ClI-CH,-COOH (d) HCOOH

Which of the following cell was used in Apollo space programme ?
(a) Mercury cell (b) Danaiel cell
(¢ Hy-0, Fuel cell (d) Dry cell

56/5/1 1> L]0

F &
Ehh:

P.T.O.



13. 25 °C W AW 6l 75 TR o fote ffoaifaa wmfies am s1fehe wTH 5T

A T B = Cg + Dy

TR (A, )/mol dm~3 | SRR [B)/mol dm3 | SHfeh I/mol dm3s~!
3.0 x 1072 2.0 x 1072 1.89 x 104
3.0 x 1072 4.0 x 1072 1.89 x 104
6.0 x 102 4.0 x 102 7.56 x 10~

A, 3R B, % Tid hife =18 ?

A, Tl I B, % Sfei shife

(a) N T

(b) H I

(©) T A

(d) GRS ERb

14. [NiCl,]% %1 Jreehid 301 3 :
(a) 1.82 BM (b) 2.82 BM
(¢) 4.42 BM (d) 5.46 BM

[FRHTY] 3RHTSh : Ni = 28]

A AT 15 8 18 % 7Y, @ e feu 1w @ — 6 T 1 31fieRed (A) 791 g8t i
SR (R) g0 3Afeha TohaT T B | 39 91 o &l S 1 feu M it (), (b), () 3R

(d) 5 & TR o |

(a) AR (A) 3 HROT (R) SH T&l & 3T HRoT (R), 31RheH (A) 1 Tt =

HA 2 |

(b) AR (A) 3R HROT (R) gHI T& 8, T RO (R), 3TheH (A) HI Fal

AT T8 AT B |

() NrERed (A) H& 7, Tg %R (R) Teid 2 |
(d) TR (A) Ted B, Tg SR (R) TR 7 |
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13. The following experimental rate data were obtained for a reaction carried
out at 25 °C : 1

A T B = Cg + D

Initial [A g )/mol dm=2 | Initial [Bg)l/mol dm™3 | Initial rate/mol dm—3s~!
3.0 x 1072 2.0 X 1072 1.89 x 1074
3.0 x 102 4.0 x 1072 1.89 x 10~
6.0 x 102 4.0 x 1072 7.56 x 104
What are the orders with respect to A(g) and B(g) ?
Order with respect to A(g) Order with respect to B(g)
(a) Zero Second
(b) First Zero
(c) Second Zero
(d) Second First
14. The magnetic moment of [NiC/,]?- 1
(a) 1.82 BM (b) 2.82BM
(c) 4.42BM (d) 5.46 BM

[Atomic number : N1 = 28]

For questions number 15 to 18, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct answer
to these questions from the codes (a), (b), (c) and (d) as given below :

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) 1s not the
correct explanation of the Assertion (A).

(¢) Assertion (A) is true, but Reason (R) is false.
(d) Assertion (A) is false, but Reason (R) is true.

56/5/1 {9 > Dk P.T.0.
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15. e (A)  : UEH U ey | TR oV 37l % Sgeteh 2id & | 1
%I (R) : Teh SIS H IR ULTSE e 8 e IR Wi 37 8 % |

16. AU (A) : TH I hife AlHan & forw o feorres 3w sfifsran o i ghrs

T THH B 8 | 1
%R (R) : 3 hife rfufsran o fore srfrfsrem am srfufsreres i wigar w fftar
U Wdg i g |
17. AMHE (A)  : A P 3R CL, hi Iufet # Uelifees 30 1 gelrsi TR ST Eehell
8 U] BiTHeh 3T ol & | 1
%R (R) : hifHen 3T <hl ToT § THITeeh 3T goiet 3T & |
18. oM (A)  : fou& [Cr Cly(0x),]? Ya0T GHIEEEAT GRIT1 & | 1
%I (R) : faeq forTe ot srewerhia Tpetl § gaor auTeRedT ST B & |
Tug - g

19. (a) () W FrEw | 8 W R w@d: yafdd SeE AR & fag Eogg 3R
AG® % 1 oIz (¥TeHeh /KTTedeh) B4 e 7 2x1=2
(i) TS & ST U= HT UgAT =19 FATST |
T
(b) 298 K W {1 & 1 emf qiehierd HIT ;
Fey, | Fe2* (0.01M) [|H* 15y | Hyg, (1 bar), Pty
fo 2 Eogg = 0.44 V. 2

20. Tordl TR HATHIHT 1 qT0 SgM W 36k 9 fRT k 3R |iohav Sl B, w1
B2 7 sitfae fag Hifsw | 2
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15. Assertion (A) : Proteins are polymers of a-amino acids connected by a
peptide bond. 1
Reason (R) : A tetrapeptide contains 4 amino acids linked by 4 peptide
bonds.

16. Assertion (A) : For a zero order reaction the unit of rate constant and
rate of reaction are same. 1
Reason (R) : Rate of reaction for zero order reaction is independent of

concentration of reactant.

17. Assertion (A) : Acetic acid but not formic acid can be halogenated in

presence of red P and Cl,,. 1

Reason (R) : Acetic acid 1s a weaker acid than formic acid.

18. Assertion (A) : Trans [Cr Cl,(0x),] 3- shows optical isomerism. 1

Reason (R) : Optical isomerism i1s common in octahedral complexes

involving didentate ligands.

SECTION - B
19. (a) (1) What should be the signs (positive/negative) for E° ; and AG®
for a spontaneous redox reaction occurring under standard
conditions ? 2x1=2
(1) State Faraday’s first law of electrolysis.
OR
(b) Calculate the emf of the following cell at 298 K :
Fey, | Fe2* (0.01M) || H* ;) | Hy, (1 bar), Pt

Given E°Cell =0.44 V. 2

20. What happens to the rate constant k and activation energy E, as the

temperature of a chemical reaction is increased ? Justify. 2

56/5/1 <> ;E%% P.T.0.
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21.

22.

23.

24.

25.

(a) T=fcTRaa o & o o Tiefis fore it wifd Rl T8 wFehdl 8 7 HR0 G |
OH-, NHJ, CH,NH,, H,0 2x1=2

(b) @HA [Co(NHy); (NOYICL, @ T & 2 | 36k Sl GHEAS H
Mg v, am G |

F p-STEFARSH I T T 0-STEFARIS~I 1 FILATh IHR BT 8 T AT

FHTERE <ht qoiT H 9 TGS 1 Tt I gl & ? 2

HHTA 3T ATgatgaeqra I o fore e & I i 2x1=2
(a) HTgFARTET hl G § Tl Afreh el ol BT g 7
(b) <l % e forde S o fore uss Emfes weror i |

(a) (i) HhHITH 3T o T et (Ivanfere) ST <t T Eif | 2x1=2
(i) Ufefa & -NH,, T  afsraor w61 1 w8 PRt fran smasar g ¢
Jrera
(b) () Tfia gea e < U Stffsra qui hifsre 2x1=2

N, CI~

@ CH3CHoOH

(i) SHICAT T TUAHH T T HIFT |

T IY i TTSSINH ARHTSS o &1 ATTeha ST | 38 ATTsha | fohd &g 1 ¥ it
27 2

56/5/1 {1z > %%%



21. (a) Which of the following species cannot act as a ligand ? Give reason.

OH-, NH}, CH,NH,, H,0 2x1=2

(b) The complex [Co(NH,);(NO,)]Cl, is red in colour. Give IUPAC name

of its linkage isomer.

22. Why 1is boiling point of o-dichlorobenzene higher than p-dichlorobenzene

but melting point of para isomer is higher than ortho isomer ? 2

23. For the pair phenol and cyclohexanol, answer the following : 2x1=2
(a) Why is phenol more acidic than cyclohexanol ?

(b) Give one chemical test to distinguish between the two.

24. (a) (1) Draw the zwitter ion structure for sulphanilic acid. 2x1=2

(i) How can the activating effect of -NH, group in aniline be

controlled ?

OR
(b) (@) Complete the reaction with the main product formed : 2x1=2
N, CI~
CH3CH9oOH

(11) Convert Bromoethane to Propanamine.

25. Give the reaction of glucose with hydrogen cyanide. Presence of which

group is confirmed by this reaction ? 2

56/5/1 {13 > Dk P.T.0.
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26.

27.

28.

29.

30.

(a)

(b)

(a)

(b)

(a)
(b)

gug — 7

318 K Wt 3f¥rfsran 1+2=3
2N,0; ) = 4NOy, + Oy, o foTu srfirfsran am ufterferd shifsre afe N,O
FATEAH I 1.4x 103 ms 1% |

Th WU HIfE SATHIRAT o TTC ty,, = 2t T4 Fead HINT |

5(g)

foreeat & fagra & 3naR W d5 3 & foIe yaet & fovre & @y s
formmar ferRae e forg A, > P2 | 1+2=3
[Ni(CO),] ! Sgsherehia SATHG B el [Ni(CN), ]2~ i ol Hoeeia Shhd

, Fafy g1 gfaerarehed guiid § | same HifT |

[FTT] 3RHTe : Ni = 28]

Teh HHIERUT o {1 BrgHTI TR eumisu | 1+2=3
o foe=m W (CH,),N &I o1 # (CH,),NH 1o seha 8, =
HIT |

Frafeariaa fongl o Jeton & fore s S 3x1=3

(a)
(b)
(c)
(d)

(a)

(b)

56/5/1

T T UrCTUHISE, BTESIOICTUHTA o AT STTTRaT Tal e |
AT 37eeT et oht wifer 707 eria § |

o # forer fererfimi <61 gfd g 31ER # fHarfia &9 8 g1 =ieg |
DNA % &l TS[sh Ush-g8 o L &ld ¢ |

() WHIAH C — O ey TS BT bl 3TYETT HH 1 Bl & ? 3x1=3
(i) F=fafaa = ged FUATS & ° Safeid Hifvw
TATRATSH, S, FATA, n-SH
(i) UfrErer @ AT w8 forfara foman s aerar 2 2 srfferan dfv |
JAET
Q) fFrfafaa sfufmen i franfafy fofeg 2+1=3

H,S0,
- CH;CH, — O — CH,CH, + H,0

(i) ETESEAT — SATetentor STRTRAT Sl IgTeor afed THesT |

CH,CH,OH




26.

27.

28.

29.

30.

SECTION - C

(a) For the reaction 1+2=3

calculate the rate of reaction if rate of disappearance of N205(g) 1s
1.4 x 103 msL.

(b) For a first order reaction derive the relationship tqq, = 2tg,,

(a) On the basis of crystal field theory write the electronic configuration
for d® ion with a strong field ligand for which A, > P. 1+2=3
(b) [Ni(CO),] has tetrahedral geometry while [Ni(CN),] 2- has square

planar yet both exhibit dimagnetism. Explain.
[Atomic number : N1 = 28]

(a) Illustrate Sandmeyer’s reaction with an equation. 1+2=3
(b) Explain, why (CH,),NH is more basic than (CH,);N in aqueous

solution.

Give reasons for any 3 of the following observations : 3x1=3
(a) Penta-acetate of glucose does not react with hydroxylamine.

(b) Amino acids behave like salts.

(c) Water soluble vitamins must be taken regularly in diet.

(d) The two strands in DNA are complimentary to each other.

(a) (1) Whyisthe C— 0O bond length in phenols less than that in methanol ?

3x1=3
(i1) Arrange the following in order of increasing boiling point :
Ethoxyethane, Butanal, Butanol, n-butane
(i11) How can phenol be prepared from anisole ? Give reaction.
OR
(b) (@) Give mechanism of the following reaction : 2+1=3

H,S0,
&> CH;CH, — O — CH,CH, + H,0

CH,CH,OH

(1) Illustrate hydroboration — oxidation reaction with an example.

56/5/1 {15 > Dk P.T.0.
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Qs - ¥

frfefaa we Fa-smeaid wed & | s B aeugEs Tie 3T 36h 9vE &
Wwwaﬁq

31. iRt foeemam

aeTteeRl H ATeREl Tiaeemdd SiffRan S 1 3t S\ 2 i frafaferi & I1ER
TEATIAA 1 ST Fehcll & | Sy 1 &1 RO o AR § Tafh S 2 Toh =01 3t fUlha
2 | 1S 2iUoohd A # frafafin stoamam, o8 sen! Wit T & S8 fieeh
T, SIS T o e, TR srfiemes 3 e |

T gadr & wwma : Sy 1 Afufsran #, sifiertes & whmor fRufa it 3R frem A
g1 § gfg Bt 8, Hifeh Toh Y foemmaeh, atfivehdes i e wshuvr fRfa w 31
TS ST B, Hera®d HlRAT FHofl A Bl & IR STl s 1fd & 8t § | Sy2
arfrfsran #, freprr bt garar srfirertiss & TshmoT R < 3T amr=ra: ufafda T2t &t 2
3R hadt A TRETY giar 7 | 39 9w, gefia faemre w1 gshaon feafa i stde Nu
T FETR TR TS TSdT &, FSeh HRor G St | gig aidt & TR sk o
%I AG L ¢ & | 3G o 7T 25 °C W 1o FARSIH T TIHATA (TTeEarh 24)
1 3en ol (WEgdih 79) § freed S (Sy1) 300000 AT Ak i Ear B |
2-SIHISTSA <l TG Teshiaical § NaOH o |11 SR 97 (S 2) 31 3TU&T 40% Sl
Tfed T § NaOH o €191 g1 5 81 ST @ | 37a: etk i gaan &1 &1 Sy 1 31K
Sn2 GFT SATHTRATST T THTE ST &, T TRomH 9 81 & | 1= 89 %8 9ehd &
fop goieT yeltr faetmaes S 2 HAfHiskaati & T 31t 2id & Sl yaet Yot faetes
Sy ARSI o T 31g%et BId & | AT BH 8 Hhd & foh I aeiliosh i
SRreeTed AR Yoa gefa faemehl o Sy 1 frafafy W smamia 2 (3gew & fag
ST o |1 TIHTA) |
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SECTION -D

The following questions are case — based questions. Read the passage
carefully and answer the questions that follow :

31. Nucleophilic Substitution
Nucleophilic Substitution reaction of haloalkane can be conducted

according to both Syl and Sy2 mechanisms. Sy1 is a two step reaction
while Sy2 1s a single step reaction. For any haloalkane which mechanism

1s followed depends on factors such as structure of haloalkane, properties

of leaving group, nucleophilic reagent and solvent.
Influences of solvent polarity : In Sy1 reaction, the polarity of the system

increases from the reactant to the transition state, because a polar solvent
has a greater effect on the transition state than the reactant, thereby

reducing activation energy and accelerating the reaction. In S\ 2 reaction,

the polarity of the system generally does not change from the reactant to
the transition state and only charge dispersion occurs. At this time, polar
solvent has a great stabilizing effect on Nu than the transition state,
thereby increasing activation energy and slow down the reaction rate. For

example, the decomposition rate (Sy1) of tertiary chlorobutane at 25 °C in

water (dielectric constant 79) is 300000 times faster than in ethanol

(dielectric constant 24). The reaction rate (Sy2) of 2-Bromopropane and

NaOH in ethanol containing 40% water is twice slower than in absolute

ethanol. Hence the level of solvent polarity has influence on both Sy1 and
S\2 reaction, but with different results. Generally speaking weak polar
solvent is favourable for Sy2 reaction, while strong polar solvent is
favourable for Syl. Generally speaking the substitution reaction of
tertiary haloalkane is based on Syl mechanism in solvents with a strong

polarity (for example ethanol containing water).

56/5/1 {1 > ;E%% P.T.0.
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freferfaa gt & s G
(a) Syl H et =i g g ? 1
(b) T I g1 H TIHTSA W g FT g1 8 2 1
(¢) Trafefaa yee el § & i Sy 2 sifufsran & i srfees srfuframsfier 2 2

(i) CHy;-CH,-1 3@ CH,CH, - CI

) { y—ci s ( H—cH,-al 2x1
S

() FraferRaa #r Sy 1 stfufsranatt % ufa seht stfufsramsiierar < sed u § =aferq
Hifo :
(i)  2-SH1-2-AfeTepA, 1-sHIu=eA, 2-SHu=eH
(i)  1-5T1-3-HfeTeeH, 2-5mI-2-HIUegeH, 2-5H1-3-Hireeged 2x1

32. TgA 4 298 K W fafim @igareti W Siefim KC!I faerm &1 yfatg 3 & & fog
e T & T2 gU U Tetehdl I I Tt Hd g Toh T e fohan | 389
7 STgf €T 550 & 5000 <HUT UfT Fehve FTeft a.c. Witk 1 sdeweH for & Set |
v Taa feufa @ wfotrg o1 afteher S & T9eTq 38 =Tershal K 3R WieR aTershal
Ay HT TERTSTA foharm ST 370 urgaeht <t wreft &9 # stfuferfias fomam |

G | gigar (M) k S cm! Am S em? mol!
1. 1.00 111.3 x 1073 111.3
2. 0.10 12.9x 103 129.0
. 0.01 1.41 x 1073 141.0
FrafaRaa weat = s e
(a) IR < TTY ATCThdT F1 T g ? 1
(b) 3fe KCI % T A° 150.0 S cm? mol™! 8 @ 0.01 M KC!I i feriism #rn
TiEhfeTd ShIfT | 1

(c) afe uget 4 KCI s ¥ W HC! Sy fehal BIdT a1 319 A W 1 & 718 TG 6
oI KC1 o a1 st sve stferss = o6y smifara it | sifae fig Shifs | 2x1

YT

56/5/1 %%%



32.

Answer the following questions :
(a) Why racemisation occurs in Sy1 ?

(b) Why is ethanol less polar than water ?
(c)  Which one of the following in each pair is more reactive towards Sy2

reaction ?
i) CHy;-CH,-Ior CH;CH, - Cl

) ( »—ctor { )—CH,-CI 2x 1
OR

(c) Arrange the following in the increasing order of their reactivity
towards Sy1 reactions :

(1) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(11) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-

methylbutane 2x1

Rahul set-up an experiment to find resistance of aqueous KC/ solution for
different concentrations at 298 K using a conductivity cell connected to a
Wheatstone bridge. He fed the Wheatstone bridge with a.c. power in the
audio frequency range 550 to 5000 cycles per second. Once the resistance
was calculated from null point he also calculated the conductivity K
and molar conductivity A, and recorded his readings in tabular form.

S.No. | Conc.(M)| kS cem™! Am S em? mol!
1. 1.00 111.3x 103 111.3
2. 0.10 12.9x 103 129.0
3. 0.01 1.41x 1073 141.0

Answer the following questions :

(a) Why does conductivity decrease with dilution ?

(b) IfA,° of KClis 150.0 S cm? mol !, calculate the degree of dissociation
of 0.01 M KCL..

(¢ If Rahul had used HC! instead to KC/ then would you expect the A,

values to be more or less than those per KCI for a given

concentration. Justify. 2x1

OR

56/5/1 L]0 P.T.O.
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(c)

33. (a)

(b)

34. (a)

56/5/1

B o HUIS! AT o IEf ST h1 KC foreta o ¥4 W CH,COOH ferete <
T IETRT | T shi JorT B 38eh ST H ¥ Ueh Seat foerRaw <1t 3ueh T o1 31

Teh J&T0T ST 399 e o | 2x1
wig —'¢
() 1M TohiE faer=a i 3me 1M NaCl fera 1 daemmeh 31fe s g 8 7
1+2+2=5

() U rEmaRiied foet X (Aol ge99™ = 50 g mol~!) &l & 78g Swila |
AT T A 3kl 9159 € TRt 90% T8 AT | 't T X’ T g
Tiehfetd hifeT |

(ili) MgCl, 10g I 200g JT H HITehl SHTU 7Y T o FLTh H IR
1 TR VY, I8 A §¢ Tk MgCL, Tuia: foaifsa g1 2 |
(3 % T K, = 0.512 K kg mol ™, #ieR g™ MgCl, = 95¢ mol 1)

JAgar
() o= o TAATEh 3T & foTT e &1 T[0Tk 1 T4 0.5 o fehe i gIaT 8 ?

1+2+2=5
(i) 2 efi faerm # 25 °C W K,S0, % 2.32 x 1072g HieH T & a1l
TR 1 T g, I8 A 3T [ i T K,SO, quid: fomifsa &
TR |
(R =0.082 L atm K~! mol™!, K,SO, %1 HIeR ge5HH = 174g mol )
(i) 25.6g TEHL I 1000g S=(9 H = W f&ums d 0.512 K 1 37701
BHT | oL (S,) 1 G TReh{eTd HIfT |
(8=t o T K, = 5.12 K kg mol ™!, et 31 WA g7 = 32g mol )

() hismr srfufsren 4 wfvrfaa stfufsran fafe | 1+1+3=5
(i) HgW HreTaafcTsh 3Tl S g § Weeasel 3R HIEHI % FFeHH HH Hi
B ?
(ili) T TR AR ‘A’ Rt SR C,H 0, 2, BT5esi % @1er Sfufsran i
% 3=t NaOH Ud TeTgehict o |1 TRH i T n-U=H B 379=frd 81 . | ‘A’
BESadel THIF o Ty SIS SHIdT & 37 EFTceh STEISI%E Ul e
wierr Tt B | A’ ) qgaH hifve it STEEiwi qen Slod qher % fore
JAfrferan fefaw |
AT



(¢) Amit, a classmate of Rahul repeated the same experiment with
CH,;COOH solution instead of KC/ solution. Give one point that

would be similar and one that would be different in his observations

as compared to Rahul. 2x1
SECTION - E
33. (a) (1) Why is boiling point of 1M NaCl solution more than that of 1M
glucose solution ? 1+2+2=5
(i) A non-volatile solute X’ (molar mass = 50 g mol!) when

dissolved in 78g of benzene reduced its vapour pressure to 90%.
Calculate the mass of X dissolved in the solution.

(i11) Calculate the boiling point elevation for a solution prepared by
adding 10g of MgCl, to 200g of water assuming MgCl, is
completely dissociated.

(K, for Water = 0.512 K kg mol~!, Molar mass MgCl, = 95g mol™})
OR
(b) (1) Why is the value of Van’t Hoff factor for ethanoic acid in
benzene close to 0.5 ? 1+2+2=5

(11) Determine the osmotic pressure of a solution prepared by

dissolving 2.32 x 10~2g of K,S0, in 2L of solution at 25 °C,

assuming that K,SO, is completely dissociated.
(R =0.082 L atm K~! mol~!, Molar mass K,SO, = 174g mol 1)

(111) When 25.6g of Sulphur was dissolved in 1000g of benzene, the
freezing point lowered by 0.512 K. Calculate the formula of

Sulphur (S,).
(K; for benzene = 5.12 K kg mol~!, Atomic mass of Sulphur = 32g
mol1)

34. (a) (1) Write the reaction involved in Cannizaro’s reaction. 1+1+3=5

(1) Why are the boiling point of aldehydes and ketones lower than
that of corresponding carboxylic acids ?
(iii) An organic compound ‘A’ with molecular formula C HgO, is

reduced to n-pentane with hydrazine followed by heating with
NaOH and Glycol. ‘A’ forms a dioxime with hydroxylamine and
gives a positive Iodoform and Tollen’s test. Identify ‘A’ and give
its reaction for Iodoform and Tollen’s test.

OR
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(b) (1) VATA 3N TS 317 | ferdie S & foru Tamerfaes qhemor fafigu 11+ 1+ 3 =5
(i) UfcerTEel 3T HIEHT b o-BTEEISHI hl Fhid STl FT Bl 7 7
(iii) C,HgO, IEA I T Hleieh Alfireh ‘A’ Il Tei- 98 gH G Alfireh
B 3R ‘C T 7 | C IR qeiEm Wi gRI SieEfhd g ‘B
ITfed a1 8 | ‘B’ 1 Gifeaq Savr, HieT AgH o @1 T i W HI <dl
2

(1) ‘A, ‘B’ 3R ‘C’ < ug=™ HIfT |
(2) ‘B 3 C’H F frdep Fa=TeHh I=A BT 7 HRUT ST |

35. (a) oIAATST Y o H UfFeATaSt 1 WA Sifeet i g & ? 1+42+2=5
(b) T arfiferan 61 oot Hifve it sifaer ST s a8 vk srmmaTaT srffran 2
3 MnO 2+ 4H" — + +2 H,0.
(¢) feam gam oo kA eTq3Tt % Torien! i TfEt gufar ?
4

TRHTY] ShHTH ——
SR 6l =TT HfT 6 Cr 1 I=AH o &1 8 R FS (Mn) 1 @
T 2 |

56/5/1 {22 > %%%



(b) (1) Give a chemical test to distinguish between ethanal acid and

ethanoic acid. 1+1+3=5
(1)) Why is the a-hydrogens of aldehydes and ketones are acidic in
nature ?

(ii1)) An organic compound ‘A’ with molecular formula C,HZO,

undergoes acid hydrolysis to form two compounds ‘B’ and ‘C.

Oxidation of ‘C’ with acidified potassium permanganate also

produces ‘B’. Sodium salt of ‘B’ on heating with soda lime gives

methane.

(1) Identify ‘A’, ‘B’ and ‘C’.

(2) Out of ‘B’ and ‘C’, which will have higher boiling point ?
Give reason.

35. (a) Why is chemistry of actinoids complicated as compared to lanthanoids ?
1+2+2=5
(b) Complete the following reaction and justify that it is a
disproportionation reaction :

3 MnO, % +4H" — + +2 H,0.
(¢c) The given graph shows the trends in melting points of transition
metals :
4
3_
X
[«p]
S
~ 2}
&
=
1

Atomic number ———
Explain the reason why Cr has highest melting point and manganese

(Mn) a lower melting point.
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Wﬁ%{ﬂ:
Frferiaa et =t siga ATaeT & qfey 3 Ieh! TIeH hIRT :
(i)  SEFH-UTH FT 35 Fo7 E | G 5o AT 8 |
(i) -7 9iq @Sl 4 [a9if5a 8 — @S &, @, T, T AT F /
(iii) @UB-F : Jo7 G 1 & 18 7% Tglashedid FBR 3 Wb-U 3% & Jo7 8 |
(iv) @US-T:J¥7TEIT19 T 25 a% 37 TG-ITIT JHR 3 G1-§1 3% & Jo7 & |
(v) — GUB-T : 397 G&IT 26 G 30 % TG-IFTHIT FHR & dA—fi7 bl & Fo7 & |
(i) TUS-F: Y97 G131 91 32 FH SIRT TR-TR 3751 & Fo7 & /
(vii) TIS-F : Jo7 G&IT33 T 35 7% N -I0T JhR & Gia-qid 371 & F97 3 |
(viii) ¥¥7-97 5 GTF a3y T&7 132 71 8 | T2y, @vs-@ @ 2 yel 4, @ue-7 3 2 ¥l
T, GUe-5 & 2 Yo] 7 797 GUe-F & 2 ¥l A Al [deheq &7 JiaeliT 1637 77 8 |
(ix)  FePpoik BT FTTAATE |

gUg -
1. T 9 & fFEeT pK, TH =Iaq g ? 1
(a) CH,— COOH » O,N - CH,— COOH
(© Cl—CH,— COOH @ HCOOH
2. T 99 ®H 1 9 ST STaiet Hrishy U S fokam T o ? 1
() HR HA (b) I H
(¢ H,—0,397qd (d) I aA
3. Tm=fafad ume sorers fava ol w fomm ifse 1

Fe3+(aq) +e > Fe2+(aq) E°=+0.77V

MnO +8H* + 5e” — Mn?*  +4 H,0 E°=+151V

4 (aq) (aq)
Yetey Ftffsran o fou o fava = 2@ 2
@) —228V b) —0.74V
(¢ +0.74V (d +2.28V
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General Instructions :
Read the following instructions very carefully and follow them :

(i) This question paper contains 35 questions. All questions are

compulsory.

(i1)) Question paper is divided into FIVE sections — Section A, B, C, D and E.
(iti) In section — A : Question Numbers 1 to 18 are Multiple Choice (MCQ) type

Questions carrying 1 mark each.

(iv) In section — B : Question Numbers 19 to 25 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In section — C : Question Numbers 26 to 30 are Short Answer (SA) type

questions carrying 3 marks each.

(vi) In section — D : Question Numbers 31 and 32 are case based questions

carrying 4 marks each.

(vii) In section — E : Question Numbers 33 to 35 are Long Answer (LA) type

questions carrying 5 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in

2 questions in Section — B, 2 questions in Section — C, 2 questions in

Section — D and 2 questions in Section — E.
(ix) Use of calculators is NOT allowed.

SECTION - A
1. Which one of the following has lowest pK_ value ?
(a) CHy;—COOH () O,N-CH,—- COOH
(0 Cl-CH,-COOH (d) HCOOH
2. Which of the following cell was used in Apollo space programme ?
(a) Mercury cell (b) Daniel cell
(¢ Hy-0, Fuel cell (d) Dry cell

3.  Consider the following standard electrode potential values :
Fe3+(aq) +e o Fe2+(aq) E°=+0.77V

MnO,~ ,, + 8H+5e” > Mn**_ / +4 H,0, E°=+1.51V

What is the cell potential for the redox reaction ?
(a) —2.28V (b) —-0.74V
(¢ +0.74V (d +228V

56/5/2 {3 > E%%
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4. 25 °C W EH i T3 AWk o fore fr=ferlaa smnfies s atee I8 U

A T B = C + Dy

TR (A, )/mol dm~3 | SRR [B)/mol dm3 | SHfe¥h I/mol dm3s~1
3.0 x 102 2.0 x 102 1.89 x 1074
3.0 x 1072 4.0 x 1072 1.89 x 10
6.0 x 1072 4.0 x 1072 7.56 x 1074

A, 3R B, % Tid ife =18 ?
A, Tfd ife By, Sfd hife

(a) N G

(b) ERL NGl

©) EGIR T

(d) ESIR] BRL

5. [NiCl,]2~ <l Jreehia STV 2 :
(a) 1.82 BM (b) 2.82 BM
(c) 4.42 BM (d) 5.46 BM

[FRHTY] 3RHTSh : Ni = 28]

6. Frafafea smel & & fpden soiaeife fa=ma 3d6 & 7 (9] v : Mn = 25,

Co =27, Ni=28)
(a) Ni?*
(c) Mn2*

56/5/2

®) Cod*
(d) Mn3*
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The following experimental rate data were obtained for a reaction carried
out at 25 °C :

Ag T B = G + D

56/5/2

Initial [A(g)]/mol dm=3 | Initial [B(g)]/mol dm™ | Tpitial rate/mol dm—3s-1

3.0 x 102 2.0 X 1072 1.89 x 10~
3.0 x 10~2 4.0 X 1072 1.89 x 10~
6.0 X 102 4.0 x 1072 7.56 x 1074

What are the orders with respect to A(g) and B(g) ?
Order with respect to A(g) Order with respect to B(g)

(a) Zero Second

(b) First Zero

(c) Second Zero

(d) Second First

5. The magnetic moment of [NiCI,]*~
(a) 1.82 BM (b) 2.82 BM
(c) 4.42BM (d) 5.46 BM

[Atomic number : N1 = 28]

Which of the following ions has the electronic configuration 3d® ? (Atomic

number : Mn = 25, Co = 27, N1 = 28)
(a) Ni3t () Co®*

() Mn?* (d) Mn3*

P.T.O.



10.

11.

Tratefgd Siefi fae=di 5 9 fordeht ST S=qq 81 7
(a) 1.0 M KCI (b) 1.0 M K,S0,
(¢ 2.0 MKCI d 2.0 MK,SO,

T 3l srfwfsranati gro frefua € 31 Il o1 See T Sied™ O S-7= TR0

Sn2+
Fe* o +te —»>Fe E°=+077TV

3G AT TA o TR H D T AT A& 7 ?

(a) Fe2* 3TTeiohd BT & 3 I hl Feedl —0.91 VR |
(b) Sn TEfRd BT & 3T Tt Y Freedr 0.91 V7 |

(c) Fe2* 3Traefihd BraT & 3T & I Aeedl 0.91 VR |
(d) Sn AR BT 8 3T I N Freedl 0.63 V7 |

UHTSE! Rl UHIT | ®uT=awor fe1 5 9 fopm Tifera stfiforan g e smaesan 2 7
() BrHAE Fefietn (b) T 39EeT
(c) IfeeTui= (d) STEUSIH

A S i sy d g s M aa TE R ?

(a) IETH UcSleadE 2 |

(b) HI & 1 TH fhT I W I8 n-aeH Hidd g |
(c) IE UEHIE &Y § U BT @ |

(d) IE2, 4 DNP W@ ean s |

frafeiad Ueenlgici §  Tortent SAToRfTeRtur T8 B 2
(a) YA (b) =IH-2-31TeA
© 2-HRIASIA-2-3T7d (d) 3-ARIASA-2-3TTd
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10.

11.

Which of the following aqueous solution will have highest boiling point ? 1
(a) 1.0 M KCI (b) 1LOMK,SO,

© 2.0MEKCI @ 2.0MK,SO0,

A voltaic cell 1s made by connecting two half cells represented by half

equations below : 1
Fe3+(aq) +e > Fe2+(aq) E°=+0.77V

Which statement is correct about this voltaic cell ?

(a) Fe?"is oxidised and the voltage of the cell is —0.91 V.
(b) Snis oxidised and the voltage of the cell is 0.91 V.

(c) Fe?*is oxidised and the voltage of the cell is 0.91 V.
(d) Snis oxidised and the voltage of the cell is 0.63 V.

Amides can be converted into amines by the reaction named 1
(a) Hoffmann degradation (b) Ammonolysis
(c) Carbylamine (d) Diazotisation
Which of the following statements 1s not true about glucose ? 1

(a) Itis an aldohexose.
(b) On heating with HI it forms n-hexane.
(¢) Itis presentin pyranose form.

(d) It gives 2, 4 DNP test.

Which of the following alcohols will not undergo oxidation ? 1
(a) Butanol (b) Butan-2-ol
(¢) 2-Methylbutan-2-ol (d) 3-Methylbutan-2-ol

56/5/2 1> e P.T.O.
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12. I8 IV de =R 314 3rffsramd iR enis 15 2

I.  2CI - Cl, + 2e”
II. 40H™ - O, + 2H,0 + 2e~

III. Nat+e — Na
IV. 2H "+ 2¢e > H,

T ¥ & & g Afufsrad aga i guredia & 9 d@ig dev-a (sgd) #
ST - 3TEeA foha ST 8 2

(a) 13MWIII (b) I3WIV

() II3WII @ II3ARIV

13. TsRHYT GTG3T 3T ShiF AT T[T Frg IR <hl Wifd STER B A 1T & 2
(a) 3 TATH (b) I AT T
() Thsmg = fmfor (d) NEa JTTerfTeRtr STaeemd

14. TEE=A ®1 UHelA 8 3=l w0 % fore = 8 9 %9 w31 e T8
B 2
(a) LiAlH, (b) H,/Ni
(¢) Fe IR HCI (d) Sn 3 HC!

TR AT 15 8 18 % [T, Q1 A 13U 1 & — 0 Tk 1 31fiehe (A) 71 g8t i

ST (R) g1 3ifehd fopam T B | 57 I9A1 % Tl S AR feu MU HIEd (a), (b), () 3R

(d) T & IR G |

(a) IR (A) 3R HWT (R) ST T & 3T HRO (R), 3TMeher (A) hl Tl =men
HATE |

(b) e (A) 3R FRO (R) HT @l &, Tg FOT (R), AT (A) F w&h
ST & AT & |

(c) 3fRem (A) H& 7, Tg HRUT (R) Ted £ |

(d) YA (A) TeTd B, WG HRU (R) HEI # |

56/5/2 E%%



12. Four half reactions I to IV are shown below : 1

I.  2CF — Cl,+2e”
II. 40H™ — O, + 2H,0 + 2e~

III. Nat+e — Na
IV. 2H "+ 2¢e > H,

Which two of these reactions are most likely to occur when concentrated
brine is electrolysed ?

(a) TandIII ®) TandIV
(¢©) Il and III () Iland IV

13. Which property of transition metals enables them to behave as catalysts ? 1
(a) High melting point (b) High ionisation enthalpy

(¢) Alloy formation (d) Variable oxidation states

14. Which of the following would not be a good choice for reducing

nitrobenzene to aniline ? 1
(a) LiA/H, (b) Hy/Ni
(¢c) Feand HC/ (d) Sn and HC/

For questions number 15 to 18, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct answer
to these questions from the codes (a), (b), (c) and (d) as given below :

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

(¢) Assertion (A) is true, but Reason (R) is false.
(d) Assertion (A) is false, but Reason (R) is true.

56/5/2 {9 > E e P.T.O.



15. AR (A) : faerfe C g9R IR 1 wWeiiid T8} fohan S Hehan 2 | 1
&R (R) : fyerfim C g foera 8 3t gz & @y Scafia g A g |

16. IPmepea (A)  : Toreht srfiferan o srfirforares <t arftres @igan & 318 8 O o7 STl

T Afuferan 1 U BT R | 1
%R (R) : YW TS THTIh! H e 15k 31 FIGAT QT <l STl &, ST
g g & I R |
17. ARRYT (A)  : S=I3h 3T T STHIAT S T m-STHIE~I13h 3T ST 8 | 1
%I (R) : prTTeRee Tg Wl FRAfd W eiergi B g1 el § |
18. e (A) : EDTA wegqt ferrs 2 | 1
HR (R) : EDTA # 2 T1ggoH 37K 4 Sileris grel T 8 § |
s -g

19. (a) fr=feiiga # @ i & wlieis forrie i wifd Rl 78 S andl & ? SR i |
OH-, NH}, CH,NH,, H,0 2x1=2

(b) ®FA [Co(NH,); (NO,)ICl, A T T & | &k S HHEIS I
Mg v, am G |

20. T 3R ATgFATaATA Tt oh foTe f o I T 2x1=2
(a) HTgFARTET hl G § et 31freh el @i BT g 7
(b) QI % e forde S % forw uss Emfes weror i |
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15.

16.

17.

18.

19.

20.

Assertion (A) : Vitamin C cannot be stored in our body.

Reason (R) : Vitamin C is fat soluble and is excreted from the body in

urine.

Assertion (A) : The half life of a reaction is the time in which the
concentration of the reactant is reduced to one half of its initial

concentration.

Reason (R) : In first order kinetics when concentration of reactant is
doubled, 1ts half life is doubled.

Assertion (A) : Bromination of benzoic acid gives m-bromobenzoic acid.

Reason (R) : Carboxyl group increases the electron density at the meta

position.

Assertion (A) : EDTA is a hexadentate ligand.

Reason (R) : EDTA has 2 nitrogen and 4 oxygen donor atoms.

SECTION - B

(a) Which of the following species cannot act as a ligand ? Give reason.

OH-, NHJ, CH,NH,, H,0 2x1=2

(b) The complex [Co(NH,);(NO,)]Cl, is red in colour. Give IUPAC name

of its linkage isomer.

For the pair phenol and cyclohexanol, answer the following : 2x1=2

(a) Why is phenol more acidic than cyclohexanol ?

(b) Give one chemical test to distinguish between the two.
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21. (@) () GchiHTh 3T o oy fsaet (Iwafam) TeA 6t g gifem | 2x1=2

(i) Ufefa & -NH,, T  afsFaor 7o 1 w8 PRt foren saswar g 7

JIgan
(b) () Tffa e 3ee < gu StifsRam i hifvw 2x1=2
N, CI”
CH3CH9OH

7

(i) SHTEAS T TUHA T EI=T HifU |

29. frfefiga = fou grfertr foafae - 2x1=2

(a) 9Ty TS TR GRI FARBIY T SHTeefThor
(b) FARIS=IA sl CH,Cl / Ftet AICI, < | siffsran

23. Torelt et AR T Q1T Se W 3Eeh o fetie k 3R AR el B, 1 R
A 2 7 sifac fag A |

24. (a) (i) oW AT H B @ FFHl wa: vafdd e iR % fg Eogg 3R

AG® & 1 T8 (99T /R0TcHeh ) B4 IT18T ? 2x1=2

(i) TS < JET TTFH FI T HIH FATRT |
37T
(b) 298 K 9t 4 & w1 emf Iiehfetd T :
Fe(, | Fe* (0.01M) || H* 1y | Hy (1 bar), Pty
fea 8 Eogey = 0.44 V.

25. TG hi UEifes UTETSgIss o a1y Tfufshan dive | 98 stfufsran fore avg <t Sufefa
H Yy R R ?
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21. (@) (1) Draw the zwitter ion structure for sulphanilic acid. 2x1=2

(il)) How can the activating effect of -NH, group in aniline be

controlled ?

OR
(b) (@) Complete the reaction with the main product formed : 2x1=2
N, CI”
CH3CH9OH

(11) Convert Bromoethane to Propanamine.

22. Write equations for the following : 2x1=2
(a) Oxidation of chloroform by air and light
(b) Reaction of chlorobenzene with CH;C// anhyd. AICl,

23. What happens to the rate constant k and activation energy E, as the

temperature of a chemical reaction is increased ? Justify. 2

24. (a) (i) What should be the signs (positive/negative) for E°.; and AG®

for a spontaneous redox reaction occurring under standard
conditions ? 2x1=2
(1) State Faraday’s first law of electrolysis.
OR
(b) Calculate the emf of the following cell at 298 K :
Fe(, | Fe* (0.01M) || H* ;| Hyp, (1 bar), Pty

Given E°Cell =0.44 V. 2

25. Give the reaction of glucose with acetic anhydride. Presence of which

group is confirmed by this reaction ? 2
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26.

27.

28.

29.

30.

(b)

(a)

(b)

Qug - T

() WHIAH C — O ey TS BT bl 3TYETT HH 1 Bl & ? 3x1=3
(i) F=fafaa = ged FUATS & ° Safeid Hifvw
THTRITSH, S, AT, n-H
(iii) UE O hiTer S8 o foman s gsmar & 2 srffsean € |
YT
() Tr=feriaa shifsran < frnfafy fofe - 2+1=3

H,S0,
- CH;CH, — O — CH,CH, + H,0

CH,CH,OH
(i) ETESEINAT — HATFEeRET JRTHAT I IeTET0T Hied THEATST |

fohee & g & YR W d° 3TRF 1 god oS & |19 Seiagiieh fom=rmd
fafay frmes g A, < P2 | 1+2=3
T HINTT 76 [Fe(CN) 4]~ T AR Ha&sh H5d g Selih [FeF ]> T ol
Heh THA 2 |

[FHT] SRHTSh : Fe = 26]

FfeTRad forg i et o foTu shmor i 3x1=3

(a)
(b)
(©)
(d)

(a)

(b)

(a)
(b)

56/5/2

ThIE 1 UTUHICE, BTESIAacIUN M o AT STITRT T2 hedT |
AT 370t et oht Wit 707 eria § |

I | forea fereTeri <6t gfd 2R STeR 4 Fafia €9 9 g =T |
DNA % &l TS[sh Ush-g8 o L &ld @ |

318 K W 31fiyfeman 1+2=3
2N,0; ) = 4NOy, + Oy, o foru srfurfsran am ufterferd hifse afe N,O;
FATEA RN 1.4 x 103 ms 12|

T WU HITE ST o TTC ty,, = 2t TFEH Fead HINT |

Teh GHIShTT o H1 S=eARR 311fsRa eemisy | 1+2=3

o foe—e W (CH,),N &I o1 # (CH,),NH 1o seha 8, =

HIT |
=0



SECTION - C

26. (a) (1) Whyisthe C— O bond length in phenols less than that in methanol ?
3x1=3
(i1) Arrange the following in order of increasing boiling point :
Ethoxyethane, Butanal, Butanol, n-butane
(i11) How can phenol be prepared from anisole ? Give reaction.
OR
(b) (@) Give mechanism of the following reaction : 2+1=3
H,SO,
CH,CH,0OH K—> CH,CH,- O - CH,CH, + H,O
(i1) Ilustrate hydroboration — oxidation reaction with an example.
27. (a) On the basis of crystal field theory write the electronic configuration
for d® ion with a weak ligand for which Ay <P. 1+2=3
(b) Explain [Fe(CN)g] 3~ is an inner orbital complex whereas
[FeF] 3-is an outer orbital complex.
[Atomic number : Fe = 26]
28. Give reasons for any 3 of the following observations : 3x1=3
(a) Penta-acetate of glucose does not react with hydroxylamine.
(b) Amino acids behave like salts.
(c) Water soluble vitamins must be taken regularly in diet.
(d) The two strands in DNA are complimentary to each other.
29. (a) For the reaction 1+2=3
calculate the rate of reaction if rate of disappearance of N205(g) 1s
1.4 x 103 m sL.
(b) For a first order reaction derive the relationship tqq,, = 2tg,,
30. (a) Illustrate Sandmeyer’s reaction with an equation. 1+2=3
(b) Explain, why (CH4),NH is more basic than (CHg);N in aqueous
solution.
56/5/2 {15 > g%% P.T.O.
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fC i)

frmfefaa wet ha-smaia e € | STgese i aEuTigEs Tfeu 3t 3Hh wweE %
Wwwaﬁq

31. TgA 4 298 K W faftm @igareti W Siefim KC!I faerm &1 ufatg 3 & & fog
e T & T2 gU U Tetehdl I 1 T Hd g Th T e fohan | 389
o 3T T 550 & 5000 FshvT i Hehve ATeA a.c. Ik I salewe et & ST |
3 Tagm feafa @ wfetrg 1 afehe % o 999Tq 384 =erhal K 3T Hie’ =Tershdl
Ay S OTERToTa foRam ST 37 TRt i Wt w9 & rfaferfad femam |

G | grgar (M) kS cm! Am S em? mol!
1. 1.00 111.3 x 1073 111.3
2. 0.10 12.9 x 1073 129.0
3. 0.01 1.41x 103 141.0
freferfiaa i o I S
(a) TIehIUT o TTY ATCTehdl AT Tl & ? 1

(b) 3G KCI % T A° 150.0 S cm? mol™ 2 @ 0.01 M KC!I i foriem #mn
afhietd shifT | 1

(c) afe uget 4 KCI s ¥ W HC! S fehal BIdT Al 319 A W 1 & T8 HI5 6
oI KC1 o a1 st srve stferes = o6y smfara it | sifae fag Shifs | 2x1

YT

(c) Vg TSt JAHa = &t w1 KC! et o i vt CH,COOH feerr %

T SEUT | TEe shi ot § 3eh J&10T | | Teh Yequ1 feaRaw it 3weh g1 o 31
Teh Y01 511 35 e o | 2x1
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SECTION -D

The following questions are case-based questions. Read the passage

carefully and answer the questions that follow :

31. Rahul set-up an experiment to find resistance of aqueous KC/ solution for
different concentrations at 298 K using a conductivity cell connected to a
Wheatstone bridge. He fed the Wheatstone bridge with a.c. power in the
audio frequency range 550 to 5000 cycles per second. Once the resistance
was calculated from null point he also calculated the conductivity K

and molar conductivity A, and recorded his readings in tabular form.

S.No. | Conc.(M)| kS em™! Am S em? mol!
1. 1.00 111.3 x 1073 111.3
2. 0.10 12.9 x 103 129.0
3. 0.01 1.41 x 1073 141.0

Answer the following questions :

(a) Why does conductivity decrease with dilution ?

(b) IfA,°of KClis 150.0 S cm? mol !, calculate the degree of dissociation

of 0.01 M KClI.

(¢ If Rahul had used HC! instead to KC/ then would you expect the A,

values to be more or less than those per KCI for a given

concentration. Justify.

OR

2x1

(¢) Amit a classmate of Rahul repeated the same experiment with
CH,;COOH solution instead of KC/ solution. Give one point that

would be similar and one that would be different in his observations
as compared to Rahul.
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32. ARt gt
Feehl 8 rfieRrft wfeem stfufran S1 3R S2 gFT frnfafert % amER
FEATITd <l ST Eehell & | Syl & =N 31 TR & Selfeh Sy 2 Teh =0T hl AR
2 | IS 2o HIF & TRarfafy sTaaTam, a8 SRl T fsf e & S sadioen
T, JTafire T & oo, ATt sifterie ST faetes |

freTTa YT % T : Sy,1 sihifee , st & G Rt B ai P
gardT | gig Bl &, HiTh Th Yl foretmes, 3tfirentish 6t v wshuv feufa w aifies
VTS ST 8, HeraEy HisRA0 Holl A Bt & 3 Al fia nfa @ &t 8 1 S 2
rffsma |, freprr St yeran Srfirepties & wshmor fefa i 3R wmmT=ra: ufafda 72 gt 8
ST rerer ST AT BT & | 56 G, e e o S e B TiE Nu
T FETR TR TS IS &, FSeh HRor G St | gig it & 3R sk o
1 Hg T AT 8 | ISR & AT 25 °C T efFreh Fellisged b1 Tl (TIaegaieh 24)
1 IE I (WA 79) # fEe A (S 1) 300000 T 3frh i B} |
2~ SISO <l TG Teshigical § NaOH o |11 SR 97 (S 2) 31 3TU&T 40% Sl

Hfgd TAHTr § NaOH o |1 i1 7 &1 ST & | 37d: foeireh bl Yadi sl & Syl 3R
Sy2 GFT SATHTRATST T THTE ST &, T TRemH 9 81 & | 1= 89 %8 9ehd &
o geler gl foretrereh S\ 2 Ffvifshanati o foTu 31geRet Bid & Sfefeh Joiel yefta feremrren
Sy SRS o fTY 3T %e 21d 8 | |TT=id: &5 8 §ehd @ 1oh qaash gallUesh ohi
SreTaH AR S geff foetmrepl o Sy 1 ferafafy w s 8 (35w & fag
STe o |1y THTA) |
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32.

Nucleophilic Substitution

Nucleophilic Substitution reaction of haloalkane can be conducted

according to both Sy1 and Sy2 mechanisms. Sy1 is a two step reaction

while Sy2 1s a single step reaction. For any haloalkane which mechanism

1s followed depends on factors such as structure of haloalkane, properties

of leaving group, nucleophilic reagent and solvent.

Influences of solvent polarity : In Sy1 reaction, the polarity of the system

increases from the reactant to the transition state, because a polar solvent
has a greater effect on the transition state than the reactant, thereby
reducing activation energy and accelerating the reaction. In S\ 2 reaction,
the polarity of the system generally does not change from the reactant to
the transition state and only charge dispersion occurs. At this time, polar
solvent has a great stabilizing effect on Nu than the transition state,
thereby increasing activation energy and slow down the reaction rate. For

example, the decomposition rate (Sy1) of tertiary chlorobutane at 25 °C in

water (dielectric constant 79) is 300000 times faster than in ethanol

(dielectric constant 24). The reaction rate (Sy2) of 2-Bromopropane and
NaOH in ethanol containing 40% water is twice slower than in absolute
ethanol. Hence the level of solvent polarity has influence on both Sy1 and
S\2 reaction, but with different results. Generally speaking weak polar
solvent is favourable for Sy2 reaction, while strong polar solvent is
favourable for Syl. Generally speaking the substitution reaction of

tertiary haloalkane is based on Sy1 mechanism in solvents with a strong

polarity (for example ethanol containing water).
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Frafefea gt & s e
(a) Syl H et =i g g ? 1
(b) Tt T I § UIHT A Y Fl a1 B ? 1
(¢) Trafefaa wees gl & & s Sy 2 sifufsran & i srferes srfuframsfier 2 2

(i) CH,—CH,-1 w1 CH,CH, - CI

(i) <:>—cz e <:>—CH2—CZ 2x1
o

(c) Tr=fafad 1 Sy 1 AR  id 37! STl % wed s H Saferd

HifSe ;
() 2-STHI1-2-BfeegeH, 1-sH=eH, 2-SHu=
(ii)  1-STHI-3-HireTeged, 2-siHi-2-aforeteyed, 2-smi-3-Aireieyea 2x1
g -
33. (a) (1) himr TR o wffrfera stfifran fafaw | 1+1+3=5
(i) |G HrEifRacTh T 6l o1 § Ufcearssi 3 hITHI o F9UTh HH =i
qAE ?

(iti) T HIeH A A’ fFht SEF C,H0, 2, aEeeia o @y srfufsean
T % qvETd NaOH Ud ToATSehict o |1 TRE i W n-U=A § 39=Ra &
T | A’ ETESiae THIA o Ty ST3ATed STl 8 3T ST STRISIBH
AT e T eAT & | A’ S g hIfT 3T TR de e aie
& forw arfufran fafau |

AT
®b) () HITA IR TAHTEH 3T | fave i o foru qamies wiemr ffau |
1+1+3=5

(i) VfceETEet 3N HIEHT & o-FTEGIoHT hl Thfe STHfTa I Bt B ?

(iii) C,HgO,, 3 1 Tk Hrsi{eh AT ‘A’ 3T STt - qeeA g1 < Afiieh ‘B’
3R ‘C T 7 | C ITAhd WeRRm TtiTHe g Stfefiehd g ‘B’ 3eutfed
HATR | ‘B’ 1 BISTH AT, TIST ATSH o H1Y TH i T A <l 2 |
(1) ‘A, ‘B’ 3R ‘C’ < ug=™ HIfT |
(2) ‘B 3 CH 9 forHeh! Fuieh I=a B ? ShI0T ST |
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Answer the following questions :
(a) Why racemisation occurs in Sy1 ? 1

(b) Why is ethanol less polar than water ?
(c)  Which one of the following in each pair is more reactive towards Sy2

reaction ?
i) CH;-CH,-Ior CH;CH,-CI

(i) <:>—Clor <:>—CH2—CZ 2x1
OR

(¢) Arrange the following in the increasing order of their reactivity
towards Sy1 reactions :

(1) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(1) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-
methylbutane 2x1

SECTION - E

33. (a) () Write the reaction involved in Cannizaro’s reaction. 1+1+3=5
(11)) Why are the boiling point of aldehydes and ketones lower than
that of corresponding carboxylic acids ?
(iii) An organic compound ‘A’ with molecular formula C HGO, is
reduced to n-pentane with hydrazine followed by heating with
NaOH and Glycol. ‘A’ forms a dioxime with hydroxylamine and

gives a positive Iodoform and Tollen’s test. Identify ‘A’ and give
its reaction for Iodoform and Tollen’s test.

OR
(b) (1) Give a chemical test to distinguish between ethanal and ethanoic
acid. 1+1+3=5
(1)) Why is the a-hydrogens of aldehydes and ketones are acidic in

nature ?

(iii)) An organic compound ‘A’ with molecular formula C,Hg0O,
undergoes acid hydrolysis to form two compounds ‘B’ and ‘C.
Oxidation of ‘C’ with acidified potassium permanganate also

produces ‘B’. Sodium salt of ‘B’ on heating with soda lime gives
methane.

(1) Identify ‘A’, ‘B’ and ‘C’.
(2) Out of ‘B’ and ‘C’, which will have higher boiling point ?
Give reason.
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34. (a) (i) 1M opp foerH 61 31em 1M NaCl foer 1 FaeHmeh 3719 R gl
27 1+42+2=5
() U EmaRiied foel X (Aol ge99™ = 50 g mol~!) & 9I& 78g dwila |
AT T Al SR 919 ¢ TRt 90% T8 T | 'l T X’ T g
gftehfetd hife |
(ili) MgCl, % 10g I 200g IT H HITehT SHTT 7Y fofeA o FLTh H IR
o1 IR VY, I8 A §C foh MgCL, Tuia: foaifsa g1 2 |
(371 % T8 K, = 0.512 K kg mol ™!, #ieR gea@™ MgCl, = 95g mol ™)
Agal
(b) (1) S H USHTE 3T % fTT a1e €T Uk T A 0.5 o fene &1 gren & 2
1+2+2=5
(i) 2 =X faerm § 25 °C W K,S0, % 2.32 x 102g #ieH W &4 a1
TR =1 T g, I8 A 3T 1 i T K,SO, quid: fomifsa &
T g | (R=0.082 L atm K™ mol ™, K,SO, %1 HIeR §89HM = 174g
mol 1)
(iii) 25.6g TR HI 1000g S=(9 H Hie+ W f&ares § 0.512 K &1 369
T | HEHL (S,) 1 HF TN shiTTg |

(S=5fH 6 T8 K, = 5.12 K kg mol ™!, HW 3l T 589 H = 32¢g mol )

35. (a) el TshmuT aca 1 soiagifes fomamd [Ar] 4s2 3d3 B | Eeh! Guntferd atferefieor
STTEATT ! TR T | 1+1+3=5
(b) =t Ffifa Scurei <1 Sooi@ e gT SAffshan qui hifv :
2 KMnO, —2-
(¢) TmafaRaa s fog swro G
(i)  3d GshHur St # feh il HoM T =maw gt R |
(i) o foer ™ 3 Cu™ 31 SEAri 2 ? |
(iii) SIS ohY g I UfFeias e wea # sriaiento Fraerd eutd § |
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34. (a) (1) Why is boiling point of 1M NaC/ solution more than that of 1M
glucose solution ? 1+2+2=5

(i) A non-volatile solute X’ (molar mass = 50 g mol!) when
dissolved in 78g of benzene reduced its vapour pressure to 90%.
Calculate the mass of X dissolved in the solution.

(111) Calculate the boiling point elevation for a solution prepared by
adding 10g of MgCl, to 200g of water assuming MgCl, is

completely dissociated.
(K, for Water = 0.512 K kg mol~!, Molar mass MgCl, = 95g mol 1)

OR
(b) (1) Why is the value of Van’t Hoff factor for ethanoic acid in
benzene close to 0.5 ? 1+2+2=5
(i1) Determine the osmotic pressure of a solution prepared by
dissolving 2.32 x 1072g of K,SO, in 2L of solution at 25 °C,

assuming that K,SO, is completely dissociated.
(R =0.082 L atm K-! mol~!, Molar mass K,SO, = 174g mol 1)

(111) When 25.6g of Sulphur was dissolved in 1000g of benzene, the
freezing point lowered by 0.512 K. Calculate the formula of
Sulphur (S,).

(K, for benzene = 5.12 K kg mol~!, Atomic mass of Sulphur = 32g mol 1)

35. (a) A transition element X has electronic configuration [Ar] 4s2 3d3.
Predict its likely oxidation states. 1+1+3=5

(b) Complete the reaction mentioning all the products formed :
2 KMnO, —2—

(¢) Account for the following :

(1) In the 3d transition series, zinc has the lowest enthalpy of
atomisation.

(1) CuT ion is unstable in aqueous solution.

(111) Actinoids show more number of oxidation states than
lanthanoids.
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T e
FrfafRaa fcw = aga aEgr & gfey 3R 3 q1a i :
(i)  FIFH-TT 4 FoT 35 F97 & | @ 5o I & |
(i)  ¥o7-97 9iq @S] H [a9If5ia 8 — @ &, @, T, TaqNF |
(iii) @UB-F : Jo7 G 1 & 18 7% Tglashedid FBR 3 Wb-U% 3% & Jo7 8 |
(v) TUB-T:F¥7TEIT19 T 25 a% 37 TG-ITIT JHR % G151 3% & Jo7 & /|
(v)  GIB-T : F97 GEIT 26 G 30 7% TG-IFTH1T FBR & d4—li7 3l & To7 & |
(i) TUS-F: Y97 G131 9T 32 FH SNIRT TR-TR 351 & Fo7 & /|
(vii) @UE-F : Y97 &I 33 & 35 % I bR 3 -9 3] & 7 & |
(viii) ¥¥7-97 4 GHF [d%eq 787 o2 7 8 1 7efy, @vs-@ 3 2 yv1 4, @vs-7 3 2 ¥l
T, GUs-g 3 2 ¥¥) 4 79T @US-F & 2 Fo 7 AR 9T &1 FIGe 1637 T & /

(ix) PP B IFNT AT E |

gUg -
1. [NiCl,]% %1 Jraehid 30 3 : 1
(a) 1.82 BM (b) 2.82 BM
© 4.42 BM (d) 5.46 BM

[FCHTO] ShHTeh : Ni = 28]
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General Instructions :
Read the following instructions very carefully and follow them :

(i) This question paper contains 35 questions. All questions are

compulsory.

(it) Question paper is divided into FIVE sections — Section A, B, C, D
and E.

(iti) In section — A : Question Numbers 1 to 18 are Multiple Choice (MCQ) type

Questions carrying 1 mark each.

(iv) In section — B : Question Numbers 19 to 25 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In section — C : Question Numbers 26 to 30 are Short Answer (SA) type

questions carrying 3 marks each.

(vi) In section — D : Question Numbers 31 and 32 are case based questions

carrying 4 marks each.

(vii) In section — E : Question Numbers 33 to 35 are Long Answer (LA) type

questions carrying 5 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in
2 questions in Section — B, 2 questions in Section — C, 2 questions in
Section — D and 2 questions in Section — E.

(ix) Use of calculators is NOT allowed.

SECTION - A
1.  The magnetic moment of [NiCl,]* 1
(@ 1.82 BM ) 2.82 BM
(c) 4.42 BM (d) 5.46 BM

[Atomic number : Ni = 28]
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2. 25 °C W o i TE 31 o foe fFreafefaa wrenfires o s wm ge

A T B = C + D

TR [A ) )/mol dm~3 | SRR [B]/mol dm3 IR 9/mol dm—3s~!
3.0 x 1072 2.0 x 1072 1.89 x 10~
3.0 x 102 4.0 x 102 1.89 x 1074
6.0 X 1072 4.0 x 1072 7.56 x 1074

A, 3B, % Tl Hife =18 ?

(a) NG EGiR

(b) oL Nl

(c) T A

(d) T qUq

3. Tmfafaad e soiwgre fava Al w fomm i :

Sn2+

FeB+

(aq)

(aq)

— 2+ o —
+e  — Fe (aq)E—+O.77V

B oTefl Tora: gefdaq stfaferan & foe o stfiferan st favwa =g 2

3
(b) 2 Fe*

2+ 2+ o —

() 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +8Sny E°=+091V

@ 2 Fe3+(aq) +Sny — 2 FeZ*

(aq)

+8Sn? JE°=+168V

4. T 4 @ 9 A1 O 31t STaie Hrishy B W SR e ¢

(a) WREEA (b) TIATA

(© Hy-0, 35 & d) I B
5. Tafafaa tesiaia § & foraept stiedientor T g ?

(a) AT (b) FH-2-3eA

© 2-ARIARI-2-37Td (d) 3-ARRI-2-37Td
56/5/3 @ CLam
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2. The following experimental rate data were obtained for a reaction carried

out at 25 °C :
Ag T B = Cg * D
Initial [A,]/mol dm=3 | Initial [B,))/mol dm=3 | Initial rate/mol dm3s~!
3.0 x 102 2.0x 102 1.89 x 104
3.0 x 102 4.0 %102 1.89 x 104
6.0 x 102 4.0 x 1072 7.56 x 104
What are the orders with respect to A(g) and B(g) ?
Order with respect to A(g) Order with respect to B(g)
(a) Zero Second
(b) First Zero
(c) Second Zero
(d) Second First
3.  Consider the following standard electrode potential values :
Fe3+(aq) +e > Fe2+(aq) E°=+0.77V
What is the cell reaction and potential for the spontaneous reaction that
occurs ?
(@ 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +Sn E°=-091V
() 2 Fe3+(aq) +Sn — 2 Fe2+(aq) + Sn2+(aq) E°=+091V
() 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +8Sng E°=+091V
d 2 Fe3+(aq) +Sn — 2 Fe2+(aq) + Sn2+(aq) E°c=+1.68V
Which of the following cell was used in Apollo space programme ? 1
(a) Mercury cell (b) Daniel cell
(¢ Hy-0, Fuel cell (d) Dry cell
Which of the following alcohols will not undergo oxidation ? 1
(a) Butanol (b) Butan-2-ol
(¢) 2-Methylbutan-2-ol (d) 3-Methylbutan-2-ol
56/5/3 {5 > g%% P.T.O.
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6. THITR ARl I TS &
(a Scm2mol! () S cm? mol?
() S1cm?2mol! (d S cm?mol

7. Tmfafed 1.0 M Siefia faoemt 8 9 s Afteran feaies 3o g ?
(@) NaCl () Na,SO0,
(¢ CgH,,0, (d) Aly(SOy,

8. T et o @ Tt hgtet g ol AN Tog (+) gRT U avg @ 3ifera fepam o
27
(a) CH,C*HBrCH, (b) CH,C*HCICH,Br
(0 HOCH,C*H(OH)CH,0H  (d) CH,C*Br,CH,

9.  arfufsra
CgH;NH, + CHCl; + 3KOH - A+ 3B+ 3CH3@G A&
(a) CgH,NC (b) C.H,CN
) CgH;CI (d) C,H,NHCH,

10. SIHT # p-refiee e g e 3 @ froet cuidi 8 2
(a) TIfHeR GCET (b) Tecfiaes g
(c)  Telareh ECaT (d) =Ig=h FTHI

11. T IV d% IR 374 3rffsramd iR enis 15 2

I. 2CF - Cl, + 2e~
II. 40H —> O2 + ZHZO + 2e”

III. Nat+e — Na
IV. 2H*+2e — H,

T ¥ ®H & g Afufsrd aga i guredia & 9 d@ig dEv-s (sgH) #
I - 3ATEeH foha ST 8 2

(a) 13MIII (b) I3MWIV

() II3WII @ II3ARIV

56/5/3 {6 > E%%



6. The unit of molar conductivity is 1
(a Scm2mol! () S cm? mol?

() S1cm?2mol! (d) S cm?mol

7.  Out of the following 1.0 M aqueous solutions, which one will show largest

freezing point depression ? 1
(a) NaCl (b) Na,SO,
() CgH,,04 (d) Al,SO,),

8.  Which of the following molecules has a chiral centre correctly labelled
with an asterisk (*) ? 1

(a) CH,C*HBrCH, () CH,C*HCICH,Br
(¢ HOCH,C*H(OH)CH,OH (d CH,C*Br,CH,

9. In the reaction 1
C¢H;NH, + CHC/; + 3 KOH — A + 3B + 3C the product A is
(a) CzHZNC () CxH;CN
(c0 CgHCI (d C,H,NHCH,

10. PB-pleated sheet structure in proteins refers to 1
(a) primary structure (b) secondary structure
(c) tertiary structure (d) quaternary structure

11. Four half reactions I to IV are shown below : 1

1. 2C - Cl, + 2e~
II. 40H —> O2 + ZHZO + 2e”

III. Na*+e — Na

IV. 2H*+2e” — H,

Which two of these reactions are most likely to occur when concentrated
brine is electrolysed ?

(a) TandIII (b) TandIV

(¢ IIandIII (d ITandIV

56/5/3 1> E e P.T.O.



12. TShAT 9T 3T I A1 TUIYH $r8 Scoleh ohl HiTd TGN i AT ST & 2
(a) A TATH (b) I AR T
() Thsmg = fmfor (d) NEa JTTerfTeRtr STaeemd

13. AEge=ia o1 vefa o sl w % o = 8 9 3 e st g T8
B 2
(a) LiAlH, (b) H,/Ni
(¢) Fe IR HCI (d) Sn 3 HC!

14. =1 8 & fopgept pK, 7 =am 8 7
(a) CH,— COOH () O,N-CH,- COOH
(¢ CI-CH,-COOH (d HCOOH

A AT 15 8 18 % [T, @ & feu 1w @ — 6 T 1 31fieRed (A) 791 g8t i

%R (R) g1 3ifera foham 7 R | 39 WAl & & S A= feu M et (a), (b), (c) 3R

(d) ® | TR T |

(a) IR (A) 3R HWT (R) ST T & 3T HRO (R), 3TMeher (A) hi 9l =men
HATE |

(b) R (A) 3R FRU (R) THI Tl &, g HRU (R), TR (A) i T2
ST & AT & |

(c) 3AfRem (A) H& B, Tg HRUT (R) Ted ¢ |

(d) B (A) TeTd B, T HT (R) HEl € |

15. IRYT (A) : DNA 31 RNA 3usti i fig fawmeshia e, 9= w1kt 3R
BiEhe TE & firetent o+t gl 2 |

@R (R) : fFAsTerEs 3 YfFasnase wiehe Ty S ufefa § wer
T et 2 |

56/5/3 E%%



12. Which property of transition metals enables them to behave as catalysts ? 1
(a) High melting point (b) High ionisation enthalpy

(¢) Alloy formation (d) Variable oxidation states

13. Which of the following would not be a good choice for reducing

nitrobenzene to aniline ? 1
(a) LiAlIH, (b) Hy/Ni
(¢c) Feand HC/ (d) Sn and HC/

14.  Which one of the following has lowest pK value ? 1
(a) CHy;—-COOH () O,N-CH,- COOH
(0 Cl-CH,-COOH (d) HCOOH

For questions number 15 to 18, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct answer
to these questions from the codes (a), (b), (c) and (d) as given below :

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

(¢) Assertion (A) is true, but Reason (R) is false.
(d) Assertion (A) is false, but Reason (R) is true.

15. Assertion (A) : The backbone of DNA and RNA molecules is a chain

consisting of heterocyclic base, pentose sugar and phosphate group. 1

Reason (R) : Nucleotides and nucleosides mainly differ from each other

in presence of phosphate group.

56/5/3 {9 > E e P.T.O.



16.

17.

18.

19.

20.

21.

22.

ANBY (A) ;TR Y wife wAfis wa Al gl Tehr <t Jtfufran W ey
BT R | 1
w1 (R) s Sfeer Afferanai & o arfuaehdn o1 g 31 72 Biar |

AU (A)  : VeI TaeA § 3ifm ITE e o, B-3THJH HIEiA A gars | 1
%R (R) : T h BT o1, B-3TETH HIai- AiTeh TARA 81 4 3 |

A (A) @ [Co(NH,), SO,] Cl, Taear Argge faerm & @ne athe s@au gt | 1

%R (R) : W% TR Biet Cl- 3R SO, 2~ AR ¢ 2 |
s -9
AT 37 ATgFtgaeqra I o fore e & I i 2x1=2

(a) HTgFARTET hl G § hiTet Afreh el ol g 8 7
() Tl % qeF T & fofu wes Tt wderor S |

(a) Tr=faRad o & s o wfiefis forie 61 wifd & 78 U ghd 8 7 SR R |
OH-, NH;, CH,NH,, H,0 2x1=2

(b) @HA [Co(NHy); (NOYICL, @ T & 2 | 36k Sl GHEAS H
3mg. 3wt T e |

fopet Tramafes Srfifsran 1 10 SgM W IHeh 97 R k 3R "l Sl E, 1w
B2 ¢ sifuac fiag il | 2

iRt wieeeme stffrean & wfa 2ada stfiframiiar =i =& g0 & 7 @ R
AT | 2

56/5/3 g%%



16.

17.

18.

Assertion (A) : Order of reaction is applicable to elementary as well as
complex reactions.

Reason (R) : For a complex reaction molecularity has no meaning.

Assertion (A) : The final product in Aldol condensation is always a, B-
unsaturated carbonyl compound.
Reason (R) : o, B-unsaturated carbonyl compounds are stabilised due to

conjugation.

Assertion (A) : [Co(NH,); SO,] Cl gives a white precipitate with silver
nitrate solution.

Reason (R) : The complex dissociates to give C/~ and SO 42‘ ions.

SECTION - B
19. For the pair phenol and cyclohexanol, answer the following : 2x1=2
(a) Why is phenol more acidic than cyclohexanol ?
(b) Give one chemical test to distinguish between the two.
20. (a) Which of the following species cannot act as a ligand ? Give reason.
OH-, NH}, CH;NH,, H,0 2x1=2
(b) The complex [Co(NH,);(NO,)]Cl, is red in colour. Give IUPAC name
of its linkage isomer.
21. What happens to the rate constant k and activation energy E, as the
temperature of a chemical reaction is increased ? Justify.
22. Why haloarenes are not reactive towards nucleophilic substitution
reaction ? Give two reasons.
56/5/3 {1 > g%% P.T.O.
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23. (a) (i) =W e | B @ el wa: vafda i stfufrear & fie oy iR
AG® o o1 5 (4-TeHeh /RUTTeHe) B4 =T8T 7 2x1=2
(i) TS % ST TTEH T UgAT (a9 FATST |
JAYar
(b) 298 K W =7 T T emf Iiesford Hifse
Fey, | Fe2* (0.01M) [|H* 15y | Hy,
fom 2 Eogg = 0.44 V. 2

(1 bar), Pt(s)

24. (a) (1) TchHfAh 37 o foru fSaet (Iwanfay) A 6 g Titaw | 2x1=2
(i) Ufefa & -NH,, T  afsraor wome 1 w8 PRt fran sasar g 7

JAgar
(b) () Tffa e 3ee < gu StifeRam i hifvw 2x1=2
N, CI”
CH3CHoOH

7

(i) SHTEAS T TUHA T EI=T HifU |

25. TEEhIY I ETRSIAUAUHIA o T TH i i TR GRT | 30 iffshen @ fora wmg
H ufeafa hr g ardt 2 ? 2

gug — 7

26. Tr=ferfaa forgi o Seroit = forw sHmor G 3x1=3
(a) TIEhIE I UIUEICE, BTSgITRATUr I o | STfMfsha =& T |
(b) THT 3T @I Sht it 07 S < |
(c) & ¥ foor faerfimt 61 gfd gur smer # fafia w9 @ g+t =nfgu |
(d) DNA % QT Th-G8 & [H B 4 |

56/5/3 {1z > g%%



23.

(@ @

What should be the signs (positive/negative) for E°- ; and AG®

for a spontaneous redox reaction occurring under standard

conditions ? 2x1=2
(11) State Faraday’s first law of electrolysis.
OR
(b) Calculate the emf of the following cell at 298 K :
Fe(, | Fe* (0.01M) || H* ;) | Hy, (1 bar), Pty
Given E°q,;=0.44 V. 2
24. (a) (1) Draw the zwitter ion structure for sulphanilic acid. 2x1=2

(i) How can the activating effect of -NH, group in aniline be

controlled ?
OR
(b) (1) Complete the reaction with the main product formed :
N, CI~

CH3CH9OH

(11) Convert Bromoethane to Propanamine.

2x1=2

25. Give the reaction of heating glucose with hydroxylamine. Presence of

which group is confirmed by this reaction ? 2
SECTION - C
26. Give reasons for any 3 of the following observations : 3x1=3
(a) Penta-acetate of glucose does not react with hydroxylamine.
(b) Amino acids behave like salts.
(c) Water soluble vitamins must be taken regularly in diet.
(d) The two strands in DNA are complimentary to each other.
56/5/3 {13 > g%% P.T.O.
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27. (a)

(b)

28. (a)

(b)

29. (a)

(b)

30. (a)

(b)

56/5/3

frea &7 frgia & MR W 44 % U yee &7 R % o1y o o=

foftge fesh few A, > P2 |

1+2=3

[Ni(H,0),]%* %1 foerm g0 g1 8 9g [Ni(CO),] 1 focia TiEH | Same

HT |
[FCHTO] ShHTeh : Ni = 28]

() WHIAH C — O ey TS BT bl 3TYETT HH 1 Bl & ? 3x1=3
(i) fr=faRad s agd FuAs & %0 § afed i

TATRATSR, S, FEATA, n-SH
(ii) UfrEer 9 hinTe o8 forfara foman s aepar 2 2 rffsran &fv |

JAYar
() T=feRaa sififsran i fopanfafer forfae 2+1=3
H,S0,

CH,CH,0H % CH,CH, - O - CH,CH, + H,0
(i) BTSSISIA — JTTerTehtur STRITSHT ol ITel dfed THesy |
Teh HISHT0T o |1 SreAmrr AR gisu | 1+2=3
e foe=a & (CH,),N #t gen & (CH,),NH 1o amehi 7, =men
T |
318 K W 3fifshar 1+2=3
2Ny0; ) = 4NO, () + Oy,  Tore srffsran o wfterfera ifere afe NLO;

FATEAH A 1.4x 10 ms 1 |
Teh WA hife MR o TTC tyg,, = 2tg,, T Fcad HIT |



27. (a)

(b)
28. (a)
(b)
29. (a)
(b)
30. (a)
(b)
56/5/3

On the basis of crystal field theory, write the electronic configuration
for d* with a strong field ligand for which A, > P. 1+2=3

A solution of [Ni(H20)6]2+ is green but a solution of [Ni(CO),] is

colourless. Explain.

[Atomic number : Ni = 28]

(1) Why is the C — O bond length in phenols less than that in methanol ?
3x1=3

(i1) Arrange the following in order of increasing boiling point :

Ethoxyethane, Butanal, Butanol, n-butane
(i11) How can phenol be prepared from anisole ? Give reaction.

OR
(1) Give mechanism of the following reaction : 2+1=3
H,SO,

CH,CH,OH K—) CH,CH, - O - CH,CH, + H,0
(11) Ilustrate hydroboration — oxidation reaction with an example.
[Mustrate Sandmeyer’s reaction with an equation. 1+2=3

Explain, why (CH4),NH is more basic than (CHgy)3;N in aqueous

solution.

For the reaction 1+2=3

2N, 0

— 4NO,, ., + O, ., at 318 K

5(g) 2(g) 2(g)

calculate the rate of reaction if rate of disappearance of N2O5(g) 1s

1.4x 103 m s L.

For a first order reaction derive the relationship tgq,, = 2tg,

@ %%% P.T.O.
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frfefaa we Fa-smeaid wod & | s B aEugEs Tie 3T 36h 9vE &
Wwwaﬁq

31. iRt o

Feiteehl § ATfeRrlt gfaeemes siffran S 1 3t S\ 2 i franfaferi & sEm
TEATIAA 1 ST Hehell & | Sy 1 &1 RO o AR g Fafh S 2 Toh =01 31 fUlha
2 | 1S 2IUoohd hid # rafafin stoamam, o sen! Wit T & S8 dieeh
LT, STATTE THE o O, AR 3T 3R foem® |

foemre gan & wwma : Sy 1 Afufsrn #, sifiertes & whmor fRufa it 3R frem
gardT | gig Bl 2, Hifh Th Y foretes, 3tfirntish 6t st wshuv feufa w aifies
TS ST B, Herea®d HlsRAT FHofl A Bl & IR STl st fd & 8t § | Sy2
srfirfpan H, fhrar <hY g stfirenties & TshruT ferfer 1 TR wmar=r: itafda T2 g 2
3R haer ST TREUT B § | 39 T, g e o wsher fefa it smar Nu
T e ST T USdl B, Traeh sror afshawn St o gig a8 3 srfirfman am
1 Hg T A1 8 | ICEW & AT 25 °C T JefFreh FeAllsged 1 Tl (TIeegaieh 24)
1 3en el (WEgdih 79) § freed S (Sy1) 300000 AT A i Ear B |
2-SIHISTSA <1 TG Teshiaical § NaOH o |11 SR 97 (S 2) 31 3TU&T 40% Sl
Tfed T § NaOH o €191 g1 ¢ 81 ST @ | 37a: etk i gaan &1 &1 Sy 1 31K
Sy2 GH GRS T TTe STetaT @, W TR e 2id € | HT: 89 8 S9hd §
fop goiet el foretraess S\ 2 fifsranati & foTu s1geRe Bid 8 wfeh Tl el foretrass
Sy 1 Ffufsransti & fofe srqee 81d € | 9TT=rd: g9 e Tehd & foh e Reiitesh
SRreeTdd AR Soa e faemehl o Sy 1 framfafa W smamia 2 (3gew & fag
ST h |1 TSHTA) |
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31.

SECTION -D

The following questions are case-based questions. Read the passage
carefully and answer the questions that follow :

Nucleophilic Substitution
Nucleophilic Substitution reaction of haloalkane can be conducted

according to both Sy1 and Sy2 mechanisms. Sy1 is a two step reaction
while Sy2 1s a single step reaction. For any haloalkane which mechanism

1s followed depends on factors such as structure of haloalkane, properties

of leaving group, nucleophilic reagent and solvent.
Influences of solvent polarity : In Sy1 reaction, the polarity of the system

increases from the reactant to the transition state, because a polar solvent
has a greater effect on the transition state than the reactant, thereby

reducing activation energy and accelerating the reaction. In Sy2 reaction,

the polarity of the system generally does not change from the reactant to
the transition state and only charge dispersion occurs. At this time, polar
solvent has a great stabilizing effect on Nu than the transition state,
thereby increasing activation energy and slow down the reaction rate. For

example, the decomposition rate (Sy1) of tertiary chlorobutane at 25 °C in

water (dielectric constant 79) is 300000 times faster than in ethanol

(dielectric constant 24). The reaction rate (Sy2) of 2-Bromopropane and

NaOH in ethanol containing 40% water is twice slower than in absolute

ethanol. Hence the level of solvent polarity has influence on both Sy1 and
S\2 reaction, but with different results. Generally speaking weak polar
solvent is favourable for Sy2 reaction, while strong polar solvent is
favourable for Syl. Generally speaking the substitution reaction of
tertiary haloalkane is based on Sy1 mechanism in solvents with a strong

polarity (for example ethanol containing water).

56/5/3 {11 > g%% P.T.O.



Frafefea gt & s e
(a) Syl H et =i g g ? 1
(b) Tt T I § UIHT A Y Fl a1 B ? 1
(¢) Trafefaa wees gl & & s Sy 2 sifufsran & i srferes srfuframsfier 2 2

(i) CH,—CH,-1 w1 CH,CH, - CI

(i) <:>—cz e <:>—CH2—CZ 2x1
o

() FrafeRaa #1 Sy 1 tfufsranati o wfa Seht stfufsramsiier % Sed #u § =afera
Hifo :
() 2-51-2-AfUeeRH, 1-SHU=H, 2-SHIu=A
(i)  1-5T91-3-HfUeTeeH, 2-5HI-2-HIUeTegeH, 2-5w1-3-Hireege 2x1

32. TgA d 298 K W faha @gareti W S KCI faem &1 gfatig @ & @ fog
e T & T2 gU U Tetehdl I 1 T Hd g Toh T e foham | 389
7 ST M1 550 & 5000 R0 Tfd HhUE AT a.c. Wk i SECEH [ § FeT |
3 Tagm feafa @ vferg 1 afehe % o 99aTq 384 =erhal K 3T Hiek =Tershdl
Ay I TTERTTa foRarm STR 319 WTgaTehl o1 Rl &9 | SATHTARad fopaT |

FH R | gigar (M) kS cm! Am S em? mol!
1. 1.00 111.3%x 1073 111.3
2. 0.10 12.9x 103 129.0
3. 0.01 1.41 x 1073 141.0
Freferfaa Tt o I G
(a) IR o TTY ATeTehdl F1 T g ? 1
(b) ARG KCI % T A ° 150.0 S em? mol™! & @1 0.01 M KC! &I s AT
TiEhfeTd shIfTT | 1

(c) afe uget 4 KCI s ¥ W HC! S fehal BIAT a1 319 A W 1 & 718 TG 6
oI KC!I = |1 Y 31uer 31fires = s»u amfara it | 3ifae fag Hifvw | 2x1
YT
(c) TEH o HgUISt JAHa 3 3¢ AT 1 KC! T % ¥ w CH,COOH ferera %

T SEUT | TEe shi o1 § 3deh J&10T | | Teh Yequ1 feaRaw it 39eh w1 o 31
Teh Y&T0T T 399 e o | 2x1
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Answer the following questions :
(a) Why racemisation occurs in Sy1 ?

(b) Why is ethanol less polar than water ? 1
(c)  Which one of the following in each pair is more reactive towards Sy2

reaction ?
i) CHy;-CH,-Ior CH;CH, - Cl

(i) <:>—Clor <:>—CH2—CZ 2x1
OR

(c) Arrange the following in the increasing order of their reactivity
towards Sy 1 reactions :

(1) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(11) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-
methylbutane 2x1

32. Rahul set-up an experiment to find resistance of aqueous KC/ solution for
different concentrations at 298 K using a conductivity cell connected to a
Wheatstone bridge. He fed the Wheatstone bridge with a.c. power in the
audio frequency range 550 to 5000 cycles per second. Once the resistance
was calculated from null point he also calculated the conductivity K
and molar conductivity A, and recorded his readings in tabular form.

S.No. | Conc.(M)| kS cm! Am S em? mol!
1. 1.00 111.3x 1073 111.3
2. 0.10 12.9 x 10-3 129.0
3. 0.01 1.41 x 103 141.0

Answer the following questions :
(a) Why does conductivity increase though the conductivity decrease

with dilution ? 1
() IfA,° of KClis 150.0 S cm? mol !, calculate the degree of dissociation
of 0.01 M KCL. 1

(¢ If Rahul had used HC! instead to KC/ then would you expect the A,

values to be more or less than those per KCI for a given
concentration. Justify. 2x1
OR
(¢ Amit a classmate of Rahul repeated the same experiment with
CH,;COOH solution instead of KC/ solution. Give one point that

would be similar and one that would be different in his observations
as compared to Rahul. 2x1

56/5/3 g%% P.T.O.
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33. (a) (i) keI fufsren 4 wfvfera stfufsran fafew | 1+1+3=5
(i) |G HrEifRcTh T 6l o1 § Ufcearssi 3 hITHI o F9UTh HH =i
BdE 7

(iti) T HIeH A A’ Rt EF C H0, 2, aeeefa o @y srfufsran
H & 9vad NaOH T TETgehial o A1 TH i T n-U=A § TUFRd &l
T | A’ ETESiae THA o Ty SI3ATed 1T 8 3T ST STRISIBH
qe e TE a1 § | A’ Y Tge HIRT ST TSR q T e whe

& foru arfirfspan fafigu |
SAYET
(b) () TVITA T 3N WHEH 37 4 fade = & fou vomtes e
forflam | 1+1+3=5

(i) VfceETset 3N HIEHI & o-FTEGISHT hl Thfe STHfTa =i Bt B ?

(iii) C,HgO, ITHH 1 Th Heli-sh AMfireh ‘A’ AT Fei- eI g <l AfTeh ‘B
3R C A | C’ 3Tcetieha IR THTHE R Sifaiishd B1eh ‘B’ IcdTfed
2 | ‘B’ <l Gifea™ <1901, ISl ¢I1gH o |1 TH il TWHIT 1 2 |
(1) ‘A%, B’ 3 C <l = hif |
(2) ‘B 3 CH 9 forHeh! Fuieh I=a BT ? ST ST |

34. (a) (i) 1M o™ faere 6t 3Ue 1M NaCl foee o1 Ja2Hmeh 3T a1 g

27 1+2+2=5

(i) U AR foe X (Aol g&0H = 50 g mol~1) &l I« 78g s §
AT T A $HehT 9159 € TRt 90% T8 AT | 't T X’ T g
Ui ferd IS |

(ili) MgCl,% 10g I 200g T H HTHL SAIE Y e o FaYAh H 399
o1 IR hINE, I8 A §C foF MgCl, quia: foaifia g1 2 |
(371 % T8 K, = 0.512 K kg mol ™!, #IeR gea@™ MgCl, = 95g mol ™)

YT
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33. (a)
(b)

34. (a)

56/5/3

@)
(i1)

(iii)
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SECTION - E

Write the reaction involved in Cannizaro’s reaction. 1+1+3=5

Why are the boiling point of aldehydes and ketones lower than
that of corresponding carboxylic acids ?

An organic compound ‘A’ with molecular formula C HGO, is

reduced to n-pentane with hydrazine followed by heating with
NaOH and Glycol. ‘A’ forms a dioxime with hydroxylamine and
gives a positive Iodoform and Tollen’s test. Identify ‘A’ and give
its reaction for Iodoform and Tollen’s test.

OR
Give a chemical test to distinguish between ethanal acid and
ethanoic acid. 1+1+3=5

Why is the o-hydrogens of aldehydes and ketones are acidic in
nature ?
An organic compound ‘A’ with molecular formula C,HgO,

undergoes acid hydrolysis to form two compounds ‘B’ and ‘C.
Oxidation of ‘C’ with acidified potassium permanganate also
produces ‘B’. Sodium salt of ‘B’ on heating with soda lime gives
methane.

(1) Identify ‘A’, ‘B’ and ‘C’.
(2) Out of ‘B’ and ‘C’, which will have higher boiling point ?
Give reason.

Why is boiling point of 1M NaCl solution more than that of 1M
glucose solution ? 1+2+2=5

A non-volatile solute X’ (molar mass = 50 g mol!) when
dissolved in 78g of benzene reduced its vapour pressure to 90%.
Calculate the mass of X dissolved in the solution.

Calculate the boiling point elevation for a solution prepared by
adding 10g of MgCl, to 200g of water assuming MgCl, is

completely dissociated.

(K, for Water = 0.512 K kg mol~!, Molar mass MgCl, = 95g mol!)
OR
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(b) () w4 H TIHEH 3 o fTT 9T 8% U I TH 0.5 o Fehe T gral
2?7 1+2+2=5

(i) 2 el foera § 25 °C W K,S0, % 2.32 x 102g HieH W s 911
TR %1 TER g, I8 WA §C T shie 6 K,S0, quid: foaitsa &t
T8 | (R =0.082 L atm K-! mol™!, K,SO,, %1 AR &50M = 174g

mol1)

(i) 25.6g TR Bl 1000g S=4 H =e W f&urss d 0.512 K 1 37701
BHT | oL (S,) 1 G TReh{eTd HIfT |

(8=t o T K, = 5.12 K kg mol ™!, et 31 WA g7 = 32g mol )

35. (a) Cr3*# 3Ryferd Sorareiqi <hl T&T fetfau | 1+2+2=5
(Cr T TRHTY] SHHTh = 24)
(b) Trfifa 3earel 1 3ot e gu stffran gof hifsr
Cr,0,% + 3H,S + 8H* —
(c) Tfefaa & wro i .
(1) +3 e § SR % Ul Fe2* ol o1 § Mn2* 31feres il gian g |
(i)  HTOR T STETLTN &Y Y G Ey2+, TH B2 |

(ii) [Xe] 4f76s2 setaeieh fa=mE afgd Eu2* U Jeet 319 2 |
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(b) (1) Why is the value of Van’t Hoff factor for ethanoic acid in
benzene close to 0.5 ? 1+2+2=5

(i1) Determine the osmotic pressure of a solution prepared by

dissolving 2.32 x 1072g of K,SO, in 2L of solution at 25 °C,

assuming that K,SO, is completely dissociated.
(R =0.082 L atm K~! mol~!, Molar mass K,SO, = 174g mol™?)

(111) When 25.6g of Sulphur was dissolved in 1000g of benzene, the
freezing point lowered by 0.512 K. Calculate the formula of
Sulphur (S,).

(K¢ for benzene = 5.12 K kg mol~!, Atomic mass of Sulphur = 32¢g

mol1)

35. (a) Write the number of unpaired electrons in Cr3*.
(Atomic number of Cr = 24) 1+2+2=5
(b) Complete the reaction mentioning all the products formed :
Cr,0.%~ + 3H,S + 8H" —
(¢) Account for the following :
(i) Mn?*is more stable than Fe?" towards oxidation to +3 state.

(11) Copper has exceptionally positive E§42+/M value.

(iii)) Eu?* with electronic configuration [Xe] 4f76s2 is a strong reducing
agent.
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